Wolfram syndrome is a rare neurodegenerative and genetic disorder, characterized by insulin-dependent diabetes mellitus, caused by non-autoimmune loss of β cells, as well as optic atrophy; the disease is also known as DIDMOAD (diabetes insipidus, diabetes mellitus, optic atrophy, and deafness). Patients that demonstrate diabetes mellitus are also affected by: optic atrophy in the first decade of their life, diabetes insipidus and sensorineural deafness in the second decade, and urinary tract and neurological abnormalities in the third decade of their life. Patients with Wolfram syndrome usually die due to central respiratory failures caused by brain stem atrophy in their third or at the beginning of their fourth decade of life. The authors present a case of two female siblings with diagnosed Wolfram syndrome that have been diagnosed with diabetes mellitus, optic atrophy, and urological abnormalities. Early diagnosis and adequate hormonal supplementation can improve their quality of life.
Introduction
Wolfram Syndrome is a rare genetic neurodegenerative disease, inherited autosomally and recessively. It can be clinically diagnosed based on the fact that the patient has diabetes and that his/her optic nerves begin to deteriorate before the age of 15. In addition, patients can have diabetes insipidus (83%) and deafness (65%). Other symptoms may include [1, 2] • Neurological disorders and mental health-depression, psychosis Case Report | Praca kazuistyczna Hence, another name for the disease is derived from the acronym of its syndromes and very often it is used interchangeably -DIDMOAD (diabetes insipidus, diabetes mellitus, optic atrophy, and deafness) [2] . Genetic basis of the disease is concerned with WFS gene mutation, which encodes wolfram protein and less-often mutations of mitochondrial DNA. Three forms of the disease are known: WFS1, WFS2, and the mitochondrial form. In the most common form (WFS1), mutation is located on chromosome 4 (4 p 16.1) and can be characterized by a mismatch, an insertion, transversion or transition [3] [4] [5] [6] . A less common form of the disease (WFS2) is associated with CISD2 gene mutation in locus 4q22-q24 [7] . The gene (WFS1) codes the protein (wolframin protein) which occurs in the endoplasmic reticulum. This protein is made from 890 amino acids and creates nine domains. The expression of this gene is particularly high in nerve cells, muscle cells of the pancreas, liver, kidney and the inner ear. Wolframin takes part in the transportation of cytoplasmic proteins, protein precursors treatment (insulin proinsulin) and the intra-cellular regulation of the calcium ion concentration [3, [6] [7] [8] [9] . Recently, mutations in 4 p 16.1 have been associated with disorders of the subunit beta 1 on
ATP aza, which is essential for the beta cells of the pancreas to function properly [10] .
Rotig et al. [11] suggested that some cases of the syndrome, especially the ones associated with an early disclosure of diabetes, atrophy of the optic nerve and deafness may have its source in the irregularities found in the mitochondrial DNA. Subsequent reports have confirmed the presence of mitochondrial mutations in Wolfram syndrome [12] [13] [14] .
It is estimated that the frequency of Wolfram syndrome occurrence is about 1:770000, with 1:350 being the chances of carrying the mutation [4] .
Insulin dependent diabetes, non-autoimmune and atrophy of the optic nerve are usually recognized as first signs of the disease -these symptoms happen in the first decade of life. Diabetes insipidus and deafness occur in the second decade. Disorders of the urinary tract in the third decade, while disorders of the nervous system, such as the imbalance of cerebellum origin, convulsions, peripheral neuropathy, nystagmus, Parinaud syndrome, atrophy changes in the brain, dementia, depression, psychosis are found in the third, or at the beginning of the fourth decade of patient's life [18] .
Wolfram syndrome patients usually die from respiratory failure in the course of the disappearance of the brainstem or due to complications from other neurodegenerative disorders in the third or fourth decade of their life. Cases of depression-caused suicides in the course of Wolfram syndrome have also been reported [4, 5, 18] .
Description of the case
Two female siblings at the age of 18 and 15 with diabetes and atrophy of optic nerves had Wolfram syndrome which was diagnosed in their early childhood - Fig 1. Unbiased family medical history (i.e., there was no trace of genetically conditioned diseases, reproductive failures, birth defects or brain impairments in the family's medical records), parents are healthy and are not relatives. The elder sister with CI, PI, correct, born in 36 Hbd, with caesarean section due to rhythm abnormalities of the fetus. Birth weight 2590 g Apgar, 6/7/8. Hyperbilirubinemia was long present after the birth. At the age of 5 the girl was diagnosed with insulin-dependent diabetes, and next (the same year) with bilateral atrophy of the optic nerves without the characteristics of diabetic retinopathy (current visual acuity is 0.3). At the age of 13, the girl was hospitalized because of bed-wetting as well as urine-withholding problems during daytime, disorders of the urinary bladder and the suspicion of polyneuropathy. Laboratory tests revealed 8.7% HbA1c and microalbuminuria. USG examination of abdomen and kidneys revealed urine retention in the bladder. Consultation with ophthalmologist confirmed bilateral atrophy of the optic nerves and hyperopia of both eyes and neurological consultation concluded additional nystagmus. Echocardiogram examination led to ASD suspicion. Immunological studies on patomechanism diabetes found no presence of autoantibodies GAD, with reduced peptide concentration C in the glukagone test. Hearing test was normal. Genetic analysis confirmed the presence of gene mutation AGG/AGC WFS1 -with residual amino acid S R type substitution in 443 wolframin peptid chain -this definitely confirmed the Wolfram syndrome diagnosis. Intellectual development remained normal. Hearing was normal. Magnetic resonance examination revealed proper brain image.
The girl was discharged from the hospital with the recommendation to take insulin via insulin personal pump, the Minirin and to be under constant control by the Endocrine, Diabetes, Neurological, Cardiac, Ophthalmological and Nephrologic Clinics.
The younger sister of CIIPII, correct, born in 40 Hbd with caesarean section. Birth weight 4150 g and Apgar was 9/10. Hyperbilirubinemia was long present after the birth. At the age of 4 the girl was diagnosed with insulin-dependent diabetes and when 6 years old she was diagnosed with bilateral atrophy of the optic nerves (now visual acuity 0.1). At the age of 11 years the girl was hospitalized due to the suspicion of Diabetes Insipidus, dysuric symptoms, troubles with body balance and headaches. Laboratory tests found 7.7% HbA1c without microalbuminuria. Based on the low weights of the urine, fluid balance and urine density test urodynamic abnormalities were diagnosed. The USG examination of abdominal and reins revealed urine retention in the bladder. Consultation with ophthalmologist confirmed bilateral atrophy of the optic nerves, astigmatism and hyperopia of left eye as well as glaucoma. Echocardiogram examination resulted in ASD suspicion. Immunological studies on the patomechanism of diabetes found no presence of autoantibodies GAD, with reduced peptide concentration C in the test with glucagone. The genetic test confirmed that the patient is homozygous in terms of mutations in the WFS1 gene like her sister which confirmed the Wolfram syndrome diagnosis. Magnetic resonance examination showed no pathological changes in the brain. Audiogram was correct. Intellectual development was in order. The girl was discharged from the hospital with the recommendation to take the insulin therapy using insulin personal pump, the Minirin, eye drops and to be under control by Endocrine, Diabetes, Cardiological, Neurological, Ophthalmological and Nephrological clinic.
Currently, both patients have recurrent urinary tract infections and bed-wetting; also amblyopia is progressing.
Conclusions
Although that Wolfram Syndrome is a very rare disease, it should be suspected whenever patients are diagnosed with diabetes and disappearance of optic nerves that occur in the first three decades of life. Identifying the mutations responsible for Wolfram syndrome not only confirms the diagnosis, but can also help to determine the phenotypic-genotypic correlation. Moreover, identifying of heterozygote carriers of the gene mutations WFS1 requires genetic counseling in the patients' families and it is vital to ensure that multi-specialist care for these patients is provided, mainly due to the risk of specific disorders [19] . 
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